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DETAILED ACTION 

Response to Amendment 

1. The Applicants' amendment, filed 18 December 2008, has been received, entered 
into the record, and considered. 

2. As a result of the amendment, claims 23, 25, 30, 31, 33-36, 39, 40 and 46-49 have 
been amended, and new claims 50-54 have been added. Claims 1-22 have been 
previously canceled. Claims 23-54 are now pending in the application. 

Priority 

3. The examiner acknowledges the Applicants' claim to domestic priority under 35 
U.S.C. § 120, as a continuation of application 09/375,819, filed 16 August 1999. 

Claim Objections 

4. In view of the Applicants' amendment to claims 47 and 48, the pending claim 
objections are withdrawn. 

5. Claims 31-38, 46, 48, 53 and 54 are objected to because of the following 
informalities: 
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Regarding claim 31, there is an extraneous 'being' in the 'determining, in 
response to the write request. . .' limitation ('. . .range of data bytes being of the source 
being copied;'). 

Regarding claim 46, in the second line of the 'receiving' step, 'the copy operating' 
should be 'the copy operation'. 

Dependent claims 32-38, 48 and 54, fully incorporating the deficiencies of parent 
claim 31, are likewise objected to. 

Appropriate correction is required. 

6. Regarding claim 53, the term 'out-band' should be 'out-of-band'. 

7. Claim 54 is additionally objected to because there is a typographical error. In the 
first limitation, the determination must be that the write request range falls within the 
range of data bytes of the source being copied. 

Claim Rejections - 35 USC § 112 

8. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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9. Claims 49 and 51 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

10. Claim 49 recites the limitation "the snapshot". There is insufficient antecedent 
basis for these limitations in the claim. 

11. Regarding claim 51, this claim attempts to include both a system and a method. 
For instance, the last limitation includes only a method step. Such a claim makes it 
unclear whether infringement would occur when one creates a system designed to 
make a copy of a database, or performs the claimed steps to make the copy of a 
database. See IPXL Holdings, LLC v. Amazon.com, Inc., CAFC 05-1009, -1487, (Fed. Cir. 
2005). 



Claim Rejections - 35 USC § 101 
12. In view of the amendment to claim 49, the pending claim rejection under 35 
U.S.C. § 101 is withdrawn. 
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Claim Rejections - 35 USC § 102 

13. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

14. Claims 23, 26, 28, 29, 31, 34, 36, 37, 39-41, 45, 46, 50-52 and 54 are rejected under 
35 U.S.C. 102(b) as being anticipated by Ofek et al. (U.S. Patent Application Publication 
2005/0204108). 



15. Regarding claim 23, Ofek et al. teaches a storage system as claimed, comprising: 

a) a destination to store a copy from a source (see disclosure of a target 

destination, such as a receiving primary storage element or receiving 
secondary storage element such as a tape, paragraph [0248]); 

b) a first process to initiate a copy operation of the source, wherein the copy 

operation includes copying each block of the source to the destination, the 
copy operation being performed in segments, and each segment being a 
range of data bytes of the source (see disclosure of the marking of physical 
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backup segments that contain data from the logical object marked for 
copying, paragraph [0243]; see also drawing Figure 19); 

c) the storage system to receive a write request to modify a requested range of 

data bytes of the source while the copy operation is in progress, wherein 
the write request to modify the requested range of data bytes is a write 
request range (see disclosure of the receipt of a request to write [hit] to the 
source device, paragraph [0247]); 

d) the storage system to determine if the write request range falls within the 

range of data bytes of the source being copied (see disclosure of the 
determination that the request was for a physical backup segment that is 
included in the backup segment set in the abstract block set, paragraph 
[0247]); 

e) in response to determining that the write request range falls within the range 

of data bytes of the source being copied, the storage system to determine if 
the range of data bytes of the source has been written to a snapshot (see 
disclosure that the segments yet to be copied will remain marked, 
paragraph [0247]); 

f ) in response to determining that the range of data bytes of the source has been 

written to the snapshot, the write request to be written to the source (see 
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disclosure that once the requested segment has been copied, the segment is 
unmarked and the requested update is made, paragraphs [0247] and 
[0251]); and 

g) in response to determining that the range of data bytes of the source have not 
been written to the snapshot, a second process first to copy the range of 
data bytes of the source to the snapshot, and then the second process to 
write the write request to the source (see disclosure that before a requested 
write can take place, the requested segment is copied out of turn, either 
directly to the destination, or to a cache [analogous to the claimed 
snapshot] for later copying to the destination, paragraphs [0247] and 
[0248]). 



16. Regarding claim 31, Ofek et al. teaches a method as claimed, comprising: 

a) starting a copy command from a source to a destination wherein the copy 
command copies each block of the source to the destination, the copy 
command being performed in segments and each segment specifying a 
range of data bytes of the source (see disclosure of the marking of physical 
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backup segments that contain data from the logical object marked for 
copying, paragraph [0243]; see also drawing Figure 19); 

b) receiving a write request to modify a requested range of data bytes of the 

source while the copy command is in progress, wherein the write request 
to modify the requested range of data bytes is a write request range (see 
disclosure of the receipt of a request to write [hit] to the source device, 
paragraph [0247]); 

c) determining if the write request range falls within the range of data bytes 

being of the source being copied (see disclosure of the determination that 
the request was for a physical backup segment that is included in the 
backup segment set in the abstract block set, paragraph [0247]); 

d) determining, in response to the write request range being in the range of data 

bytes of the source being copied, if the range of data bytes of the source has 
been written to a snapshot (see disclosure that the segments yet to be 
copied will remain marked, paragraph [0247]); 

e) writing, in response to the range of data bytes of the source having been 

written to the snapshot, the write request to the source (see disclosure that 
once the requested segment has been copied, the segment is unmarked and 
the requested update is made, paragraphs [0247] and [0251]); and 
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f ) copying, in response to the range of data bytes of the source having not been 
written to the snapshot, the range of data bytes to the snapshot, and then 
writing the write request to the source (see disclosure that before a 
requested write can take place, the requested segment is copied out of turn, 
either directly to the destination, or to a cache [analogous to the claimed 
snapshot] for later copying to the destination, paragraphs [0247] and 
[0248]). 



17. Regarding claim 39, Ofek et al. teaches a computer-implemented method as 
claimed, comprising: 

a) starting a copy operation by copying data from a source to a destination, the 

copy operation being performed in segments, and each segment having a 
range of data bytes of the source (see disclosure of the marking of physical 
backup segments that contain data from the logical object marked for 
copying, paragraph [0243]; see also drawing Figure 19); 

b) receiving a write request to modify a requested range of data bytes of the 

source while the copy operation is in progress, wherein the write request to 
modify the requested range of data bytes is a write request range (see 
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disclosure of the receipt of a request to write [hit] to the source device, 
paragraph [0247]); 

c) determining if the write request range falls within the range of data bytes of 

the source being copied (see disclosure of the determination that the 
request was for a physical backup segment that is included in the backup 
segment set in the abstract block set, paragraph [0247]); 

d) determining, in response to the write request range being in the range of data 

bytes of the source being copied, if the range of data bytes of the source has 
been written to a snapshot (see disclosure that the segments yet to be 
copied will remain marked, paragraph [0247]); 

e) writing, in response to the range of data bytes of the source having been 

written to the snapshot, the write request to the source (see disclosure that 
once the requested segment has been copied, the segment is unmarked and 
the requested update is made, paragraphs [0247] and [0251]); and 

f ) copying, in response to the range of data bytes of the source having not been 

written to the snapshot, the range of data bytes to the snapshot, and then 
writing the write request to the source (see disclosure that before a 
requested write can take place, the requested segment is copied out of turn, 
either directly to the destination, or to a cache [analogous to the claimed 
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snapshot] for later copying to the destination, paragraphs [0247] and 
[0248]). 

18. Regarding claim 40, Ofek et al. teaches a system as claimed, comprising: 

a) a destination to store a copy from a source (see disclosure of a target 

destination, such as a receiving primary storage element or receiving 
secondary storage element such as a tape, paragraph [0248]); 

b) a first process to initiate a copy operation of the source wherein the copy 

operation includes copying each block of the source to the destination, the 
copy operation being performed in segments, and each segment having a 
range of data bytes of the source (see disclosure of the marking of physical 
backup segments that contain data from the logical object marked for 
copying, paragraph [0243]; see also drawing Figure 19); 

c) the system to receive a write request to modify a requested range of data bytes 

of the source while the copy operation is in progress, wherein the write 
request to modify the requested range of data bytes is a write request range 
(see disclosure of the receipt of a request to write [hit] to the source device, 
paragraph [0247]); 
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d) the system to determine if the write request range falls within the range of 

data bytes of the source being copied (see disclosure of the determination 
that the request was for a physical backup segment that is included in the 
backup segment set in the abstract block set, paragraph [0247]); 

e) in response to determining that the write request range falls within the range 

of bytes of the source being copied, the system to determine if the range of 
data bytes of the source have been written to a snapshot (see disclosure that 
the segments yet to be copied will remain marked, paragraph [0247]); 

f ) in response to determining that the range of data bytes of the source have been 

written to the snapshot, the write request to be written to the source (see 
disclosure that once the requested segment has been copied, the segment is 
unmarked and the requested update is made, paragraphs [0247] and 
[0251]); and 

g) in response to determining that the range of data bytes of the source have not 

been written to the snapshot, a second process first to copy the range of 
data bytes of the source to the snapshot, and then the second process to 
write the write request to the source (see disclosure that before a requested 
write can take place, the requested segment is copied out of turn, either 
directly to the destination, or to a cache [analogous to the claimed 
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snapshot] for later copying to the destination, paragraphs [0247] and 
[0248]). 

19. Regarding claim 46, Ofek et al. teaches a method as claimed, comprising: 

a) receiving a write request while a copy operation is in progress wherein the 

copy operation includes copying each block of the source to the destination, 
the copy operation being performed in segments, and each segment has a 
range of data bytes of the source, the write request to modify a requested 
range of data bytes in a source, wherein the write request to modify the 
requested range of data bytes is a write request range (see disclosure of the 
receipt of a request to write [hit] to the source device, paragraph [0247]; see 
also disclosure of the marking of physical backup segments that contain 
data from the logical object marked for copying, paragraph [0243]; see also 
drawing Figure 19); 

b) determining if the write request range falls within the range of bytes of the 

source being copied (see disclosure of the determination that the request 
was for a physical backup segment that is included in the backup segment 
set in the abstract block set, paragraph [0247]); 
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c) determining that the range of bytes of the source have not been written to a 

snapshot (see disclosure that the segments yet to be copied will remain 
marked, paragraph [0247]); 

d) in response to determining that the range of bytes have not been written to the 

snapshot, copying the range of bytes of the source to the snapshot (see 
disclosure of the determination that the request was for a physical backup 
segment that is included in the backup segment set in the abstract block set, 
paragraph [0247]); 

e) updating a snapshot map, wherein the snapshot map indicates which blocks 

are located in the snapshot (see disclosure that before a requested write can 
take place, the requested segment is copied out of turn, either directly to 
the destination, or to a cache [analogous to the claimed snapshot] for later 
copying to the destination, paragraphs [0247] and [0248], a disclosure that 
renders the claimed updating of a snapshot map inherent, since without an 
accurate snapshot map, there would be no way in which the segments 
stored in the snapshot [cache] could be later copied to the target 
destination); and 

f ) modifying the range of bytes of data in the source from the write request (see 

disclosure that once the requested segment has been copied, the segment is 
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unmarked and the requested update is made, paragraphs [0247] and 
[0251]). 

20. Regarding claim 50, Ofek et al. teaches a method for making a copy of data in a 
database as claimed, comprising: 

a) starting a copying operation of a source to a destination, wherein the copy 

operation is performed in segments and each segment is a range of data 
bytes of the source, the copy operation started at a begin time (see 
disclosure of the marking of physical backup segments that contain data 
from the logical object marked for copying, paragraph [0243]; see also 
drawing Figure 19); 

b) maintaining a snapshot volume that includes each block of the source that has 

a write request directed to that block during the course of the copy 
operation (see disclosure that before a requested write can take place, the 
requested segment is copied out of turn, either directly to the destination, 
or to a cache [analogous to the claimed snapshot] for later copying to the 
destination, paragraphs [0247] and [0248]); 
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c) receiving a write request directed to the range of data bytes being currently 

copied to the destination (see disclosure of the receipt of a request to write 
[hit] to the source device, paragraph [0247]; see also disclosure of the 
marking of physical backup segments that contain data from the logical 
object marked for copying, paragraph [0243]; see also drawing Figure 19); 

d) in response to determining that the range of bytes have not been copied to the 

snapshot volume, holding the write request until the range of bytes are 
copied to the snapshot volume (see disclosure that the segments yet to be 
copied will remain marked, paragraph [0247]; see also disclosure that 
before a requested write can take place, the requested segment is copied 
out of turn, either directly to the destination, or to a cache [analogous to the 
claimed snapshot] for later copying to the destination, paragraphs [0247] 
and [0248]); 

e) after completion of writing the range of bytes to the snapshot volume, 

executing the write request on the source to update the source with a 
changed data (see disclosure that once the requested segment has been 
copied, the segment is unmarked and the requested update is made, 
paragraphs [0247] and [0251]); and 
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f) copying the snapshot volume to the destination in order to maintain a copy of 
a data on the destination as the data existed on the source at the begin time 
(see disclosure that before a requested write can take place, the requested 
segment is copied out of turn, either directly to the destination, or to a 
cache [analogous to the claimed snapshot] for later copying to the 
destination, paragraphs [0247] and [0248]; see also disclosure that the 
disclosed system allows backups of a logical object at a specified point in 
time, paragraph [0239]). 



21. Regarding claim 51, Ofek et al. teaches a system to make a copy of data in a 

database as claimed, comprising: 

a) a process executing on a processor of the system to initiate a copy operation of 
a source to a destination, wherein the copy operation is performed in 
segments and each segment is a range of data bytes of the source, the copy 
operation started at a begin time (see disclosure of the marking of physical 
backup segments that contain data from the logical object marked for 
copying, paragraph [0243]; see also drawing Figure 19); 
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b) the system to maintain a snapshot volume that includes each block of the 

source that has a write request directed to that block during the course of 
the copy operation (see disclosure that before a requested write can take 
place, the requested segment is copied out of turn, either directly to the 
destination, or to a cache [analogous to the claimed snapshot] for later 
copying to the destination, paragraphs [0247] and [0248]); 

c) the system to receive a write request directed to the range of data bytes being 

currently copied to the destination (see disclosure of the receipt of a request 
to write [hit] to the source device, paragraph [0247]; see also disclosure of 
the marking of physical backup segments that contain data from the logical 
object marked for copying, paragraph [0243]; see also drawing Figure 19); 

d) in response to determining that the range of bytes have not been copied to the 

snapshot volume, the system to hold the write request until the range of 
bytes are copied to the snapshot volume (see disclosure that the segments 
yet to be copied will remain marked, paragraph [0247]; see also disclosure 
that before a requested write can take place, the requested segment is 
copied out of turn, either directly to the destination, or to a cache 
[analogous to the claimed snapshot] for later copying to the destination, 
paragraphs [0247] and [0248]); 
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e) after completion of writing the range of bytes to the snapshot volume, the 

system to execute the write request on the source to update the source with 
a changed data (see disclosure that once the requested segment has been 
copied, the segment is unmarked and the requested update is made, 
paragraphs [0247] and [0251]); and 

f) copying the snapshot volume to the destination in order to maintain a copy of 

a data on the destination as the data existed on the source at the begin time 
(see disclosure that before a requested write can take place, the requested 
segment is copied out of turn, either directly to the destination, or to a 
cache [analogous to the claimed snapshot] for later copying to the 
destination, paragraphs [0247] and [0248]; see also disclosure that the 
disclosed system allows backups of a logical object at a specified point in 
time, paragraph [0239]). 



22. Regarding claim 52, Ofek et al. teaches a computer-readable storage media 
comprising instructions for execution in a processor for the practice of a method of 
operating a server as claimed, comprising: 
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a) starting a copying operation of a source to a destination, wherein the copy 

operation is performed in segments and each segment is a range of data 
bytes of the source, the copy operation started at a begin time (see 
disclosure of the marking of physical backup segments that contain data 
from the logical object marked for copying, paragraph [0243]; see also 
drawing Figure 19); 

b) maintaining a snapshot volume that includes each block of the source that has 

a write request directed to that block during the course of the copy 
operation (see disclosure that before a requested write can take place, the 
requested segment is copied out of turn, either directly to the destination, 
or to a cache [analogous to the claimed snapshot] for later copying to the 
destination, paragraphs [0247] and [0248]); 

c) receiving a write request directed to the range of data bytes being currently 

copied to the destination (see disclosure of the receipt of a request to write 
[hit] to the source device, paragraph [0247]; see also disclosure of the 
marking of physical backup segments that contain data from the logical 
object marked for copying, paragraph [0243]; see also drawing Figure 19); 

d) in response to determining that the range of bytes have not been copied to the 

snapshot volume, holding the write request until the range of bytes are 
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copied to the snapshot volume (see disclosure that the segments yet to be 
copied will remain marked, paragraph [0247]; see also disclosure that 
before a requested write can take place, the requested segment is copied 
out of turn, either directly to the destination, or to a cache [analogous to the 
claimed snapshot] for later copying to the destination, paragraphs [0247] 
and [0248]); 

e) after completion of writing the range of bytes to the snapshot volume, 

executing the write request on the source to update the source with a 
changed data (see disclosure that once the requested segment has been 
copied, the segment is unmarked and the requested update is made, 
paragraphs [0247] and [0251]); and 

f) copying the snapshot volume to the destination in order to maintain a copy of 

a data on the destination as the data existed on the source at the begin time 
(see disclosure that before a requested write can take place, the requested 
segment is copied out of turn, either directly to the destination, or to a 
cache [analogous to the claimed snapshot] for later copying to the 
destination, paragraphs [0247] and [0248]; see also disclosure that the 
disclosed system allows backups of a logical object at a specified point in 
time, paragraph [0239]). 
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23. Regarding claim 26, Ofek et al. additionally teaches a storage system wherein 
the process is executed on a file server (see a general discussion and illustration of the 
network architecture, drawing Figures 8 and 9, as well as paragraphs [0125] through 
[0143]). 

24. Regarding claim 28, Ofek et al. additionally teaches a storage system wherein 
the process is operable to control multiple storage systems (see drawing Figures 11 A 
and 11B et seq.). 

25. Regarding claims 29 and 37, Ofek et al. additionally teaches a storage system 
and method wherein the write request includes SCSI commands (see drawing Figure 
29; see also paragraph [0134] et seq.). 

26. Regarding claims 34 and 36, Ofek et al. additionally teaches a method including 
executing a copy process and managing multiple storage device controllers (see 
drawing Figures 11 A and 11B et seq.). 
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The examiner notes that the limitation that these steps are carried out by a 
replication controller is not patentably limiting, since (1) it only serves to give a label to 
the process executing the method, and (2) the claim is to a method, which constitutes a 
number of steps; there is no patentable distinction to be made based upon who (or what 
process) carries out the execution of the claimed steps. 

27. Regarding claim 41, Ofek et al. additionally teaches a system wherein the 
process is executed on a file server (see a general discussion and illustration of the 
network architecture, drawing Figures 8 and 9, as well as paragraphs [0125] through 
[0143]) and wherein the process is operable to control multiple storage systems (see 
drawing Figures 11A and 11B et seq.). 

28. Regarding claim 45, Ofek et al. additionally teaches a system wherein the 
process is operable to specify a block size so that the storage system writes fixed-size 
blocks (see disclosure of the ability to specify the physical backup granularity, 
paragraphs [0236] and [0237] et seq.). 

29. Regarding claim 54, Ofek et al. additionally teaches a method further 
comprising: 
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a) in response to determining that the write request range falls within the range 

of data bytes of the source being copied, determining if the write request 
range is directed to a range of data bytes that have not yet been copied (see 
disclosure that the segments yet to be copied will remain marked, 
paragraph [0247]); and 

b) in response to determining that the write request range is directed to the range 

of data bytes that have not yet been copied to the snapshot, copying, the 
range of bytes not yet copied, to the snapshot (see disclosure that before a 
requested write can take place, the requested segment is copied out of turn, 
either directly to the destination, or to a cache [analogous to the claimed 
snapshot] for later copying to the destination, paragraphs [0247] and 
[0248]). 



Claim Rejections - 35 USC § 103 
30. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

31. The factual inquiries set forth in Graham v. fohn Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

32. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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33. Claim 49 is rejected under 35 U.S.C. 103(a) as being unpatentable over Of ek et al. 
(U.S. Patent Application Publication 2005/0204108) in view of Smith et al. (U.S. Patent 
5,241,631). 



34. Regarding claim 49, Ofek et al. teaches a computer-readable storage media 
comprising instructions for execution in a processor for the practice of a method of 
operating a server comprising: 

a) receiving at a source a write request issued from a file system, the write 

request specifying a first range of data bytes of the source, the write request 
being received while the source is being copied to a destination (see 
disclosure of the receipt of a request to write [hit] to the source device, 
paragraph [0247]; see also disclosure of the marking of physical backup 
segments that contain data from the logical object marked for copying, 
paragraph [0243]; see also drawing Figure 19); and 

b) in response to receiving the write request, checking if the first range overlaps 

with a second range wherein the second range is a range of data bytes of 
the source being copied to the destination and, if so, copying the second 
range from the source to the snapshot, updating a snapshot map, and then 
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allowing the write request to write to the source (see disclosure of the 
determination that the request was for a physical backup segment that is 
included in the backup segment set in the abstract block set, that the 
segments yet to be copied will remain marked, the determination that the 
request was for a physical backup segment that is included in the backup 
segment set in the abstract block set, paragraph [0247]; see also disclosure 
that before a requested write can take place, the requested segment is 
copied out of turn, either directly to the destination, or to a cache 
[analogous to the claimed snapshot] for later copying to the destination, 
paragraphs [0247] and [0248], a disclosure that renders the claimed 
updating of a snapshot map inherent, since without an accurate snapshot 
map, there would be no way in which the segments stored in the snapshot 
[cache] could be later copied to the target destination; see also disclosure 
that once the requested segment has been copied, the segment is unmarked 
and the requested update is made, paragraphs [0247] and [0251]). 



Ofek et al. does not explicitly teach a computer-readable storage media wherein 
the write request is held in a cache while steps are taken to ensure consistency of the 
snapshot. 
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Smith et al v however, teaches the use of a write buffer cache architecture, which 
allows write requests to be held in a FIFO buffer cache while awaiting execution (see 
col. 17, lines 11-26 et seq.). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a FIFO buffer cache to hold write request commands until they could 
be executed, since this allows the microprocessor to continue other operations without 
the need to wait until the write commands have all been executed (see col. 17, lines 11- 
26). 

35. Claims 24 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ofek et al. (U.S. Patent Application Publication 2005/0204108) as applied to claims 23, 
26, 28, 29, 31, 34, 36, 37, 39-41, 45, 46, 50-52 and 54 above. 

36. Regarding claims 24 and 32, Ofek et al. teaches a storage system and method 
substantially as claimed. 
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Ofek et al. does not explicitly teach a storage system and method wherein the 
source is a RAID system. 

However, Ofek et al. does disclose the use of RAID systems in the prior art (see 
drawing Figures 3 A and 3B, as well as paragraphs [0029] through [0035]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize a RAID system, since this would provide redundancy to provide 
security against the loss of data (see paragraph [0030] et seq.) 

37. Claims 25, 33, 47 and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ofek et al. (U.S. Patent Application Publication 2005/0204108) as applied to claims 
23, 26, 28, 29, 31, 34, 36, 37, 39-41, 45, 46, 50-52 and 54 above, and further in view of 
Smith et al. (U.S. Patent 5,241,631). 
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38. Regarding claims 25 and 33, Ofek et al. teaches a storage system and method 
substantially as claimed, including wherein the system is operable, in response to 
determining the write request falls within the range of bytes being copied, delaying the 
write request and updating the snapshot map (see disclosure of the determination that 
the request was for a physical backup segment that is included in the backup segment 
set in the abstract block set, paragraph [0247]; see also disclosure that before a requested 
write can take place, the requested segment is copied out of turn, either directly to the 
destination, or to a cache [analogous to the claimed snapshot] for later copying to the 
destination, paragraphs [0247] and [0248], a disclosure that renders the claimed 
updating of a snapshot map inherent, since without an accurate snapshot map, there 
would be no way in which the segments stored in the snapshot [cache] could be later 
copied to the target destination). 

Ofek et al. does not explicitly teach a storage system and method wherein the 
write request is held in a cache while steps are taken to ensure consistency of the 
snapshot. 
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Smith et al., however, teaches the use of a write buffer cache architecture, which 
allows write requests to be held in a FIFO buffer cache while awaiting execution (see 
col. 17, lines 11-26 et seq.). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a FIFO buffer cache to hold write request commands until they could 
be executed, since this allows the microprocessor to continue other operations without 
the need to wait until the write commands have all been executed (see col. 17, lines 11- 
26). 

39. Regarding claims 47 and 48, Ofek et al. teaches a system substantially as 
claimed. 

Ofek et al. does not explicitly teach a system wherein the write request is places 
in a first in first out queue in response to determining that the range of data bytes have 
not been written to the snapshot. 
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Smith et al., however, teaches the use of a write buffer cache architecture, which 
allows write requests to be held in a FIFO buffer cache while awaiting execution (see 
col. 17, lines 11-26 et seq.). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a FIFO buffer cache to hold write request commands until they could 
be executed, since this allows the microprocessor to continue other operations without 
the need to wait until the write commands have all been executed (see col. 17, lines 11- 
26). 

40. Claims 27 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ofek et al. (U.S. Patent Application Publication 2005/0204108) as applied to claims 23, 
26, 28, 29, 31, 34, 36, 37, 39-41, 45, 46, 50-52 and 54 above, and further in view of Tawil 
(U.S. Patent 6,421,723). 



41. Regarding claims 27 and 35, Ofek et al. teaches a storage system and method 
substantially as claimed. 
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Ofek et al. does not explicitly teach a storage system and method wherein the 
file server is connected to a storage area network switch and the file server 
communicates with the storage device controller through the storage area network 
switch. 

Tawil, however, teaches the use of a storage area network (see col. 1, lines 30-42). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate a storage area network, since they offer centralized storage of 
data for increased efficiency and data handling, and provide data access reliability and 
availability, unobtrusive capacity expansion, improved data backup and recovery, and 
performance that is competitive with local data storage (see col. 1, lines 30-36). 

42. Claims 30 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ofek et al. (U.S. Patent Application Publication 2005/0204108) as applied to claims 23, 
26, 28, 29, 31, 34, 36, 37, 39-41, 45, 46, 50-52 and 54 above, and further in view of Dulai et 
al. (U.S. Patent 6,205,479). 
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43. Regarding claims 30 and 38, Ofek et al. teaches a storage system and method 
substantially as claimed. 

Ofek et al. does not explicitly teach a storage system and method wherein the 
controller is operable to send the one or more storage device commands by using one of 
an in-band protocol or an out-of-band protocol. 

Dulai et al., however, teaches a storage system and method wherein the 
controller is operable to send the one or more storage device commands by using one of 
an in-band protocol or an out-of-band protocol (see disclosure of the use of an in-band 
protocol, claims 18 and 21). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize an in-band protocol, since this allows the transmission of commands 
over a widely dispersed network where the use of an out-of-band protocol might be 
impractical. 
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44. Claims 42-44 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ofek 
et al. (U.S. Patent Application Publication 2005/0204108) as applied to claims 23, 26, 28, 
29, 31, 34, 36, 37, 39-41, 45, 46, 50-52 and 54 above, and further in view of Simpson et al. 
(U.S. Patent 6,128,306). 



45. Regarding claims 42-44, Ofek et al. teaches a storage system and method 
substantially as claimed. 

Ofek et al. does not explicitly teach a storage system and method comprising a 
list of blocks to be copied which is reordered to optimize copy speed, wherein control 
data is inserted before and after the source data block, nor wherein the list is buffered. 

Simpson et al., however, teaches a storage system and method comprising a list 
of blocks to be copied which is reordered to optimize copy speed (see col. 2, lines 15-18), 
wherein control data is inserted before and after the source data block (see col. 2, lines 
5-9), and wherein the list is buffered (see col. 1, lines 55-58). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to include prioritized buffering of output data, since this allows more flexible 
handling of outgoing data traffic, and furthermore since input/output buffering and 
prioritization and reordering of data in queues was well known in the art at the time of 
the invention. 

46. Claim 53 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Ofek et al. 
(U.S. Patent Application Publication 2005/0204108) as applied to claims 23, 26, 28, 29, 31, 
34, 36, 37, 39-41, 45, 46, 50-52 and 54 above, and further in view of Osterman (U.S. 
Patent 5,867,650). 

47. Regarding claim 53, Ofek et al. teaches a storage system substantially as claimed. 

Ofek et al. does not explicitly teach a storage system wherein the storage system 
is operable to send one or more commands by using an out-of-band protocol. 
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Osterman, however, teaches a storage system wherein the storage system is 
operable to send one or more commands by using an out-of-band protocol (see col. 2, 
lines 6-19 et seq.). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize out-of-band protocol, since it allows more rapid transmission of 
large amounts of data (see col. 7, lines 38-45 et seq.). 
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Conclusion 

48. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and 
any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date 
of the advisory action. In no event, however, will the statutory period for reply expire 
later than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luke S. Wassum whose telephone number is 571-272- 
4119. The examiner can normally be reached on Monday-Friday 8:30-5:30, alternate 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John R. Cottingham can be reached on 571-272-7079. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

In addition, INFORMAL or DRAFT communications may be faxed directly to the 
examiner at 571-273-4119, or sent via email at hike, wassu tn@u sp to. gov, with a previous 
written authorization in accordance with the provisions of MPEP § 502.03. Such 
communications must be clearly marked as INFORMAL, DRAFT or UNOFFICIAL. 

Customer Service for Tech Center 2100 can be reached during regular business 
hours at (571) 272-2100, or fax (571) 273-2100. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 
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